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| AUXILIARY POWER UNITS YOR FAN OPERATION’ 


. ‘Introduct jon 


Adequate ventilation is essential to the safe and efficient oedtion 
of mines. A good ventilating system.is especially necessary. in mines which 
liberate explosive gas. According to the Alabama State Inspaction Department 
there were 217 mines operating in 1927, of which 85 were rated as gassy. A 
number of the operators, realizing: that. provisions to insure an uninterrupted 
ventilating current are added safety precautions, have installed or are in- 
stalling auxiliary or emergefcy power units, for operating mine fans; 30 of the 
85 gassy mines are now equipped with one.or more sources of auxiliary” Pome for 
maintaining uninterrupted ventilation. : 


When it is considered that... ‘the. State ‘employs 27,000 men in ant ines 
producing about 20,000,000 tons ‘annually, and that the 35 mines which have’ in- 
stalled auxiliary sources of power. employ 10,000 men and produce’ 9,000,000 tons 
annually, it is. readily seen that. this. safeguard protects more’ than one-third 
of the men and about one<half of the State's production. The installation of 
auxiliary or emergency sources pf power. for mine fans is an indication of the 
progressiveness of the coal operator. _ Yn, gassy mines where some definite pro- 
vision has not been made to insure ‘continuous fan ‘operation, the’ installation 
and maintenance of an auxiliary power unit is strongly recommended. 


Sources of Power 

In Alabama the normal sources of power for operating. fans are raladn ana 
electricity, eithér purchased or developed at the mine. Emergency or auxiliary 
power units consist of a complete fan installation, electric motors, and-steam 
or intertal~codmbustion engines. Where power is purchased, the normal drive is 
generally supplied by an.electric motor and the auxiliary power by ‘an internal- 
combustion or a steam engine. Where the power is generated by the operating | 
company, the normal drive may be steam or electricity, and the emergency drive 
may be purchased electricity or internal-combust ion engines. 


1 ~ The Buréau of Mines will welcome reprinting of this article, but requests 
that the following - footnote acknowledgment. be used: "Printed by permission 
of the Director, ‘U..S. Bureau of Mines. (Not subject to copy right. 2 il 

2 ~ Mining engineer, safety division, U. Se. Burea, -of Mines. — 
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Types of Auxiliary Power Units 


There are three general sources of power for auxiliary fan drives - 
namely, electricity, the steam engine, and the internal~combustion engine. 


Where steam power is generated :for ‘other purposes, the steam engine 
is generally used to supply the. auxiliary driving force. In those mines which 
have two separate and independent power circuits available, with the necessary 
Wiring in the switch panel to change from one circuit to the oe the normal 
drive is electricity, either —— or — at the miné...° 7 


Internal~combustion engines are’ used. in three ways::. :.Direct-connected 
to the fan shaft, belt or chain connected to the fan shaft, and direct-connectec¢ 
to a generator which supplies electric power to an auxiliary motor. In each 
installation, later described, the fans are hougéd-in brick or masonry building: 
and are ern with explosion doors. 


Brief descriptions of several typical’ ‘indtallations in Alabama are 
given in ‘the. eee, pages. a ee 


Gasol ne E ine Drive e 650" Or ee, 

A 3 by. 6 foot: reversible fan exhausts 98; 000 | cubic Ps of air ia. 
minute at an.8~-inch water gauge pressure. The normal drive isa 220-ho rsepower 
2,200-volt alternating“current synchronous motor'with an encldsed chain drive.. 
A 500-horsepower four-cylinder gasoline engine, running at 1,300 revolutions per 
minute, is used as an auxiliary drive. The gasoline engine» drives through a 
cone clutch to the driving pulley and then by’a 22~étnch rubber belt to the | 
driven or fan pulley. The normal dtd auxiliary drives are on opposite ends’ of 
the fan santo with a anare coupling between each drive and Hesiaed st : 

“On account of: the pressure on. ‘this’ fan, it wceeny reverses if the 
electric power fails, arid:runs in the opposite direction for 8: to. 10 wie amit 
The procedure when there’ is an. sh dab in power is as follows: 


guests iar 


The ‘gasoline’ engine is ‘atarted; when the fan comes: re a stop, the : 
normal drive is disconnected and the emergency drive is connected. On account | 
of the cumbersome nature of the couplings as Originally installed, two men .- 
thoroyelily familiar with the operation required 20 minutes ‘to make. the coupling 
changes: In place of the. sleeve couplings, jaw clutches have been installed; _ 
and a brake has been put, on the fan shaft. The brake stops the fan in three to 
five minutes, and the clutches may be changed’ as. soon as the fan stops. Where 
frequently 30 mimites were. required to make the change, the eet oP of the 
brake and ~~ clutches has reduced the time A eight nidrates «. 


:2 


| juniliany Gasoline Engine Generata: Electric Power. ri 


A 33 by 9 foot reversible fan exhausts 158, 000 ‘cubic. feet of air per 
mimite at: 3.6-inch: water gauge pressure. The normal drive ‘is a. 175—ho rsepower 
2 200=vokt. alternating-current synchronous motor with an enclosed chain drive; 
the auxiliary sae hi eae! = 250-horsepower 2s iat ae inductio 
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motor with an enclosed chain connection. ’ The two motors are connected on oppo- 
site ends of the fan shaft by jaw. clutches. The. source of power for the |” 
auxiliary motor consists of a 350-horsepower six-cylinder gasoline engine direct 
connected to a AOVeKs sas 25 pvanranY alternating-current generator. ; : 


Provision: ts made to Seavans, the ‘fan “from. reversing ‘and to allow the 
auxiliary motor to pick up the, load ‘by sliding. over: the. fan- exhaust. a door: 
operated by a.crab in the generating: room. ‘When the normal’ power fails, the 
procedure followed'is*to Open the oil. switch, start the gasoline engine and the 
generator, change: the “EtrO” ‘clutches, and start the. auxiliary motor using the 
generated power. In order to allow. the auxiliary: motor to: cine Up. to.speed- 
when driving the ifan;: ‘the ‘discharge: is closed by a.steel dood? over the stack. ~ © 
The total elapsed: timé- ‘in making the change from ‘purchased to generated power ; 
on this fan is from.é to 8 mimtes. :. The emergancy.- generating. ‘plant. is so- -_ 
arranged that he: electric cap. pg can ‘be = ee ene, Penemmted — | 


vip ee 


A ors ty 7 ‘fost Sevcuditie. ‘fan: exhausts 140, ‘000. cubic feet, of air. per 
mimité: at 4,.7inch water: gauge pressure.‘ ”.The nomial. drive is a 17%, by 26 inch’ 
200-horsepower. steam engine, bel t-connected ’ to the’ fan. shaft which is.driven.. 
at the rate of 210-revolutions per mimite.: - The ‘auxiliary. drive is a 250-" 
horsepower 2 , 300-volt altérnating-current: {nduction motor. belt-connected. to the: 
fan shaft. The nommal.and auxiliary drives’ are on opposite ends of the fan 
shaft and are connected by jaw: clutches. 


one man requires three to four.mimtes to change the fan from normal to 
auxiliary drive; the change has even been accomplished before the fan stopped. 
The procedure when the normal or steam drive ceases or breaks is to close the 
switch, start the electric motor, disengage the clutch on the steam drive, and en- 
gage the clutch on the electric drive. The electric drive is on purchased power 
and is operated at least one hour per week whether required or not. 


Auxiliary Fuel 01] Engine Drive 


A 3 by 8 foot reversible fan exhausts 148,000 cubic feet of air per 
minute at 5.9-inch water gauge pressure. The normal drive is a 200-horsepower 
2,200—volt alternating-current induction motor operated by purchased power and 
connected to the fan shaft by a chain drive and a jaw clutch. The auxiliary 
drive is a 200~horsepower four-cylinder fuel oil engine, direct-connected by a 
jaw clutch to the fan shaft. Two men are kept on duty all the time on account 
of the distant location. From three to seven mimites are required to make the 
change from the normal to the auxiliary drive in case of a power interruption. 
The oil engine is started daily and the fan is operated by it at least twice 
each week. For the test operations, the change can be made with very little 
variation in the fan speed. When the power is interrupted the procedure is to 
close the door in the fan duct, light the torches on the oil engine, disengage 
the clutch on the motor, engage the clutch on the oil or and as the fan 
gains speed open the door in the duct. 
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| Practices 


In the different mines where auxiliary drives or emergency fans are 
installed and maintained, practice, varies to some extent. Some companies main- 
tain that power interruptions in the.normal fan power are frequent enough to 
know that the auxiliary units will function properly when required; others ree 
quire that the auxiliary. power plant shall be.operated once or twice a week 
whether needed or not; and still others require that. the auxiliary power shall. 
operate the fan for 1 to 10 hours at a sad haia Specified time each week. . 


A natural course: of events is very ‘noticeable in connection with the use 
of auxiliary fan drives: ‘All. but one.of the mines: in Alabama using closed, ., 
lights. have some source. of auxiliary. power for. operating the fan} all of the . 
mines with auxiliary fan drives use rock-dust and. water as.a means of allaying 
or rendering inert. the. dust mixture} and. all of the mines with. auxiliary power 
units for operating the fans. use. ‘permissible. explosives.,, Pais combination of 
safe practices is convincing in that a number of operating companies are in-~ 
stalling and maintaining, without particular. regard. to.cost, the practices and 
Squipment necessary to operate an é6fficiént mine and one essentially safe from 
widespread explosion disasters.....That.the practice. of having an auxiliary power 
unit for fan operation is effective was proved .when an explosion occurred which 
‘disabled the electrical fan drive. The auxiliary fan drive was in.operation 
almost. immediately so that normal air flow contimed practically. without inter- 
ruption. Unquestionably, in tate heres « the peronnene = fan. drive was the. _causé 
of saving many lives. _—_. ea oe cs Re 


